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Yasunaga and co-workers have used the nationwide registry of out-of-hospital cardiac arrest patients in Japan to evaluate prospectively two key components of the chain of survival: early cardiopulmonary resuscitation (CPR) and early advanced cardiac life support (ACLS) \[[@B1]\]. Following out-of-hospital cardiac arrest, it is generally acknowledged that bystander CPR increases long-term survival rates by two to three times \[[@B2]\] and that each minute of delay before defibrillation reduces the probability of survival to discharge by 10 to 12% \[[@B3]\]. Whether or not ACLS interventions (such as drugs and tracheal intubation) affect outcome is much more contentious \[[@B4]\].

The study compares the combined impact of bystander-initiated cardiopulmonary resuscitation (BCPR) and physician-delivered ACLS â€" with BCPR emergency life-saving technician (ELST)-delivered ACLS. The potential interventions provided by physicians, but not the ELSTs, included: tracheal intubation, central venous catheterisation, and injection of lidocaine, atropine and vasoactive, anaesthetic and fibrinolytic drugs. Yasunaga and co-workers have compared the outcomes from four groups of patients following witnessed cardiac arrest: those who received ELST-delivered ACLS without (Group A) and with (Group B) BCPR, and those who received physician-delivered ACLS without (Group C) and with (Group D) BCPR.

Consistent with previous studies, bystander CPR improved survival rates at 1 month by approximately 50% in both those patients receiving ELST-delivered ACLS and those who received physician-delivered ACLS.

Previous studies have failed to show a survival benefit following implementation of ACLS in the out-of-hospital setting \[[@B4]\]. This study has demonstrated an increase in survival in all patient groups associated with the addition of physician-delivered ACLS. Worryingly, however, in the patients who did not receive bystander CPR, this increase in survival was due largely to an increase in patients surviving with severe neurological injury (cerebral performance category 3 or 4). It is perhaps no surprise that if return of spontaneous circulation is achieved after a long time without effective CPR then anoxic brain injury will inevitably have occurred, resulting in poor neurological outcome.

Only a small proportion of patients achieved a good neurological outcome (cerebral performance category 1 at 1 month): Group A 1.9%, Group B 4.1%, Group C 2.7% and Group D 6.4%. This implies that the most important determinant of survival with good neurological outcome is early initiation of bystander CPR and not rapid access to physician-delivered ACLS, although the combined approach did generate the most neurologically intact survivors.

Since this was an observational study, it is possible that hidden confounders may have affected the results. The most important, as suggested by the authors, is that post-resuscitation care was likely to have been different in patients who received physician ACLS compared with those receiving ELST-delivered ACLS. The former group of patients was taken to hospitals that practiced more therapeutic hypothermia, and more percutaneous coronary interventions, which may explain part of the survival benefit and the increase in the number of patients with improved neurological outcome seen with physician-delivered ACLS.

The assessment of neurological outcome in post-cardiac arrest patients is performed variably in those studies that measure it. Although the cerebral performance category is used widely, the measure provides only a gross assessment of functional activity and provides limited information on quality of life. This study raises concerns about the existence of a cohort of severely neurologically-injured patients produced by the application of ACLS in the community. This is not supported by previous studies, which have shown generally good quality-of-life scores in the survivors of cardiac arrest at 1 year \[[@B5]\].

The present study adds additional weight to the evidence of the importance of early and effective CPR following cardiac arrest. The impact of bystander CPR on survival was small compared with previous studies \[[@B2]\]; however, it is not clear why this should be the case. No assessment of quality of BCPR was made in the study, and it is not clear what compressionâ€"ventilation ratio was in use or whether BCPR was dispatcher assisted. The data for this study were collected between 2005 and 2007; during this period the current compressionâ€"ventilation ratio of 30:2 was being introduced.

Rates of spontaneously-delivered bystander CPR are low; approximately two-thirds of patients do not receive CPR prior to the arrival of emergency services \[[@B2]\]. Interventions to increase rates of bystander CPR include the use of dispatcher assistance, where the emergency telephone operator advises the lay rescuer how to perform CPR in real time \[[@B6]\]. This intervention has been demonstrated to increase CPR rates \[[@B7]\] and to increase patient survival following cardiac arrest by about 50% compared with no CPR \[[@B8]\]. Emphasis is placed increasingly on minimising interruptions to chest compressions as this may improve the success of subsequent defibrillation \[[@B9],[@B10]\].

Previous attempts to demonstrate benefit from prehospital physician-delivered ACLS have produced mixed results. Variation in emergency medical service (EMS) provision between different regions and countries has made it difficult to isolate the impact of physician-delivered ACLS compared with ELST-delivered ACLS. Comparisons made within individual EMS systems have demonstrated benefit \[[@B11]\], no difference \[[@B12]\], or poorer outcomes \[[@B13]\] following the implementation of physician-delivered ACLS. Given that many of the therapies available to physicians but not to ELSTs (for example, intubation, central venous catheterisation) are in themselves supported by limited evidence, it is perhaps no surprise that unequivocal evidence for benefit of prehospital physician ACLS is lacking.

The organisation and staffing of emergency medical services remains a decision for appropriate local authorities, because there are many factors that determine the service best suited to each individual environment. The evidence supporting the importance of effective bystander CPR continues to grow, and we must actively encourage and invest in interventions that train competent lay rescuers.

Abbreviations
=============

ACLS: advanced cardiac life support; BCPR: bystander-initiated cardiopulmonary resuscitation; CPR: cardiopulmonary resuscitation; ELST: emergency life-saving technician; EMS: emergency medical service.

Competing interests
===================

The authors declare that they have no competing interests.
